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[0007] 

[Means for Solving the Problem] In consideration of such 
5 present circumstances, the inventor has made deep study to find 
a DNA primer having a base sequence specific to the mycetoma 
of a bacterium belonging to the genus Bifidobacterium while 
finding that the mycetoma of a bacterium belonging to the genus 
Bifidobacterium can be rapidly and simply identified and 

10 analyzed by PCR of DNA deriving from the bacterium extracted 
from a specimen without incubating the bacterium when the DNA 
primer is employed, to complete the present invention. 
[0008] The present invention provides a primer for a bacterium 
belonging to the genus Bifidobacterium having a base sequence 

15 selected from formulas 1 to 21 or a sequence complementary to 
the base sequence. 

[0009] The present invention also provides a method of 
identifying the mycetoma of a bacterium belonging to the genus 
Bifidobacterium employing at least one or two such primers. 

20 [0010] The present invention further provides a method of 
specifically detecting a bacterium belonging to the genus 
Bifidobacterium including steps of (1) extracting DNA from a 
specimen, (2) performing PCR reaction with at least one or two 
aforementioned primers and (3) detecting a DNA fragment 

25 amplified through the step (2). 
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[0011] 

[Embodiment of the Invention] 16SrRNA genes highly reliable 
as the indices of phyletic systematics were employed as the 
targets of primers according to the present invention. 
5 [0012] The primers were obtained by comparing base sequences 
obtained by the inventor through sequencing with databases 
(DDBJ, Genbank etc.) and base sequences newly obtained by the 
inventor through sequencing as comparative objects and 
studying the same. More specifically, the mycetomata 

10 ( standard strains ) newly subjected to sequencing of 16SrRNA 
genes by the inventor as the comparative objects were the 

Bifidobacterium anguiatum ATTC27535 strain, the 

Bifidobacterium animaiis ATTC25527 s train , t h e 

Bifidob ac t erium bourn J CM1211 s train , th e Bifidobacterium 

15 choerinum ATCC27636 strain, the Bifidobacterium dentium 

ATCC27534 strain, the Bifidobacterium gailicu m JCM8224 stra i n , 

the Bifidobacterium galiinarum JC M6291 stra in, the 

Bifidobacterium indicum JCM1302 strain , the Bifidobacterium 
infantis ATCC15697 strain, the Bifi d o bacterium ma gnum JCM1281 

20 strain, the Bifidobacterium mercyicum JSM8219 strain, the 

Bifidobacterium pseudocatenulactum JCM12Q0 strain, the 

Bifidobacterium pseudolongum ss.globosum JCM5820 strain , the 
Bifidobacterium pseudolongum ss. pseudolongum JC M1205 strain, 
the Bifidobacterium puliorum JCM1214 strain, the 

25 Bifidobacterium ruminantium JCM8222 s t rain, the 
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Bifidobacterium saecula re DSM6531 strain, the Bjf idobacteriwn 

subtile DSM2QQ96 strain , the Bx£ idobacterium dent icolens 

DSM1Q1Q5 strain, the Bit idofracterium ittopionatum PSM1Q107 
strain and the Bifidobacterium catenulactum ATCC27539 strain . 
5 the sequences of which were registered in the database DDBJ 
of National Institute of Genetics. 

[0013] Alignment was performed between the mycetomata of the 
genus Bifidobacterium. Consequently, it has been found that 
sequences specific to a large number of mycetomata are present 

10 in areas V2 and V3 of nine variable regions in total (Fig. 1) . 
It has also been recognized that Bifidobacterium longum and 
Bifidobacterium infantis as well as Bifidobacterium 
catenulateum and Bifidobacterium pseudocatenulatum had 
sequences capable of distinguishing the same from each other 

15 in an area V6 and the areas VI and V6 respectively (Fig. 2). 
Therefore, PCR primers were designed with reference to targets 
of the aforementioned areas. The lengths of oligonucleotides 
were 17 to 21 bp, which are most preferable lengths in 
manipulation. In employment, however, base sequences of 

20 several to several 10 bp adjacent to the oligonucleotides may 
be increased/decreased in the respective 16SrRNA genes. 
[ 0014 ] Among the primers obtained in the aforementioned manner , 
those having sequences described in formulas 1 and 2 are DNA 
primers specific to Bx£ i dofr acte r iu m a d ol e s ce n t is . 

25 [0015] Further, those having sequences described in formulas 
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3 and 4 are DNA primers specific to Bifidobacterium bifidum . 
[0016] Further, those having sequences described in formulas 
5 and 6 are DNA primers specific to Bifidobacterium breve , 
[0017] Further, those having sequences described in formulas 
5 7 and 8 are DNA primers specific to Bifidobacterium longum . 
[0018] Further, those having sequences described in formulas 
9 and 10 are DNA primers specific to Bifidobacterium 
pse uflolo n g u m . 

[0019] Further, those having sequences described in formulas 
10 11 and 12 are DNA primers specific to Bifidobacterium 
a ngulatu m. 

[0020] Those having sequences described in formulas 13 and 14 
are DNA primers specific to Bifidobacterium catenulatum . 
[0021] Further, those having sequences described in formulas 
15 15 and 16 are DNA primers specific to Bifidobacterium 
pseudocat e nulaturo . 

[0022] Further, those having sequences described in formulas 
17 and 18 are DNA primers specific to Bifidobacterium gallicum . 
[0023] Further, those having sequences described in formulas 

20 7 and 19 are DNA primers specific to Bifidobacterium inf antis . 
[0024] The primers described in formulas 7 and 21 formed bands 
with 16SrRNA genes of not only B. longum but also B. inf antis 
and B. suis. However, these three mycetomata are 
systematically extremely allied species having the same 

25 peptide strands and murein (acid) of cell walls with DNA- DNA 
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homology of about 70 % and the B. longum group can be recognized 
as hereinabove described, and hence the primers can be used 
for identifying the mycetoma of bacteria belonging to the genus 
Bifidobacterium with no particular problem. 
5 [0025] Further, the primers described in formulas 14 and 20 
formed bands also with 16SrRNA genes of B. catenulateum and 
B. pseudocatenulatum. However, these two mycetomata can also 
be recognized as the B. catenulateum group for a similar reason, 
and hence the primers can also be used with no hindrance. 

10 [0026] The oligonucleotide primers designed in the 
aforementioned manner are artificially synthesized by a DNA 
synthesizer according to the base sequences thereof. The 
species specificity thereof was confirmed with reference to 
band formability of the primers with respect to 16SrRNA of 

15 bacteria belonging to the genus Bifidobacterium and 
representative intestinal bacteria. As a result, the primers 
had no problems in specificity with respect to B. adolescentis , 
B. bifidum, B. breve, B. pseudolongum, B. catenulateum, B. 
anglertum, B. pseudocatenulatum, B. gallicum and B. infantis 

20 among the above. On the other hand, the prime for B. longum 
formed a band also with a 16SrRNA gene of B. suis . However, 
these two mycetomata, which are systematically extremely 
allied species with DNA -DNA homology of 75 to 78 % and similarity 
of 16SrRNA sequences exceeding 99.7 %, must be reclassified 

25 into the same mycetoma, and no hindrance conceivably results 
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even if the species cannot be distinguished from each other. 
[ 0027 ] The inventive primer has specificity as described above , 
whereby the mycetoma can be simply identified by extracting 
DNA directly from colonies formed on selective media TOS and 
5 MPN for bacteria belonging to the genus Bifidobacterium or 
incubated bacterial bodies and investigating reactivity with 
respect to each primer. When employing the inventive primer, 
distribution can be investigated at the mycetoma level of each 
individual without performing incubation . In relation to this , 

10 the following methods can be listed, for example: 

[0028] First, DNA is extracted from dejection or the like as 
a PCR sample. The DNA is preferably extracted from a diluent 
of dejection or the like by the constant Marmur method, the 
modified enzyme method or the benzyl chloride method. Although 

15 such a method is slightly complicated, DNA can be extracted 
from wide-ranging mycetomata with an excellent yield in the 
enzyme method. In addition to the aforementioned method, the 
phenol process or the like can also be preferably applied to 
DNA extracted from a pure-cultured bacterium or the like. 

20 Further, part of a bacterial body suspended in a buffer or 
sterile water and heated to 95°C for about 15 minutes can also 
be subjected to PCR as a template. 

[0029] A species-specific DNA arrangement (PCR product) can 
be obtained by combining the extracted DNA with a species - 
25 specific primer and performing amplification. When the primer 
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is used for PCR, two types of primers are preferably employed 
as a set in general. When the primers related to the formulas 
1 and 2 are employed, for example, amplification takes place 
between the primers only in DNA of Bifidobacterium adolescentis 
5 among a large number of types of bacterial groups, so that the 
same can be identified. When two types of primers are employed 
as a set as described above, the primers must be in combination 
of leading strands and lagging strands . The annealing 
temperature is set substantially constant in PCR reaction, and 
10 hence five types of primers can also be simultaneously assayed. 
When the template DNA is previously diluted stepwise for 
obtaining the detection limit and subjected to similar analysis , 
the target mycetoma can also be quantified. 

[0030] When the DNA obtained in the aforementioned manner is 
15 electrophoresed, the mycetoma can be identified from 
presence/absence of a band and the employed primers. 
[0031] The inventive primer, having a mycetoma-specif ic 
arrangement, can singularly be used as a probe. Further, a 
single or a plurality of inventive primers can be combined with 
20 another well-known universal primer or oligonucleotides. 

[0032] When the inventive primer is employed, further, the 
intestine or the like of a human or an animal can also be analyzed. 
While it is impossible to detect those other than the mycetoma 
of a bacterium belonging to the genus Bifidobacterium under 
25 the present circumstances, various information such as the 
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health condition is obtained if the distribution and the number 
of the bacterium belonging to the genus Bifidobacterium are 
recognized. When the inventive primer is combined with other 
various primers for bacteria, it is also possible to grasp the 
5 total image of a bacterial flora, 
veral 10 bases. 
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PROBLEM TO BE SOLVED: To obtain a new primer 
which comprises a nucleic acid having a specific base 
sequence of a sequence complementary to the sequence, 
does not require culturing a bacterium, and is capable 
of identifying/detecting a bacterium belonging to the 
genus Bifidobacterium quickly and simply. 

SOLUTION: The primer, which comprises a base 
sequence selected from formula I, II, 111, or IV, or a 
sequence complementary to the base sequence, does not 
require culturing a bacterium, is capable of 
identifying/detecting a bacterium belonging to the genus 
Bifidobacterium quickly and simply, is capable of 
identifying/anaryzing enteric microflora of animals 
including human, and is useful, for example, to 
understand the health of an individual or to study 
intraenteric phthology, is obtained by designing a 
species-specific primer based, for example, on a 16S 
rRNA gene sequence of a bacterium belonging to the 
genus Bifidobacterium, which is obtained from a 
database, finding a species- specific sequence in V1, 
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(57) [KM] 

im&^m mmt* 1-21 *^iifm-5^a6s?'j 

So 



1 

1 ] Eyas* 1-21 frhM\ttizm&&?\i 

y 9*mnnm*?'C^~- 9 

2 ] i mm<oyy^ -?-<d i x« 2 « 

[»#*S3] (1) ^^*CODNA^tttat-aX§ N 
(2) 1 iS^<7)37°^xf — co lXk£2l^_b§:fflV ,v 

TPCRfi^trpISRW (3) IS (2) Id J: 0 it 

[!S*«4] (1) Ulfr^ODNASrttttJ-f-axe, 
(2) s»*^ 1 fSgc<0:7"^-f CO 1 XH2J^_hSrfflV^ 
TPCR5«S:ff5lS&V (3) Ig (2) triDii 
♦B$nfcDNABf^Sr«Ul-r5XS&$trif7w F><* 

[0001] 

[0 0 0 2] 

[0 0 0 3] Mfficoi^^ »ft*|B«£<a#OT$rfT 5 *:» 
fete, M*^^S®ft:o||fi!^^«=T^*5VNT*lR 

[00 0 4] St t h^lM&<0fl§rtK:£&LT^5 tf 

Ms *#*W4#, %m±m%) (%mxtemm 

Tl^4 0 DNA-DNA^n^-fciSfltfe 
*Tfc*VCV>5 (INTERNATIONAL JOURNAL of SYSTEMATIC!? 
ACTERI0L0GY, vol. 21, No. 4, p. 276— 294 (1971) ) 0 
[0 0 0 5] L*>L*a*e>, *3t««Sr*fcLfcrajt«6 

[0 0 0 6] 
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ox. **eB0>B«»i. tr^ K^^^y !>AjK*fflsiig 

[0 0 0 7] 

fetors] j»^sm«^e^*jBig 

[0 0 0 8] EJ«#*1 — 2 

20 [0 0 0 9] <DlXtt2£Jl 
i^ffl«:i:Mi:t5f7^ hV<^^y *AjR 

[0 0 10] JEte**WM\ (l) ttflrfODNAfttt 
Uii-SXfi, (2) ±12^9^^— (DlXtt2«Ji*ffl 
v^PCRR/CSrtT5xaaw (3) Ig (2) fciio 
«BS*t*:DNA'Bf^SrtftUJi-<5XSS:$tftr7-Y hv< 

[0011] 

tett. *tt4>S©*&Bi: LTflMStftO*^ lesrRN 

[opi2] *38w#as->^ ^:xv»< 

i/^rfTo T?#7t±g£E^J £ (DDB J x Ge 
nbank^) *>*&9l#tftt&M*b LTffcIC^^ at 

fcfdl 6 S r RNASe^FCOv"- ^V-* £fif ofcii 

40 l/f^ — Z A (Bifidobacterium angulatum) A T C C 2 
7 5 3 5^ bf7^ t>A • T-^-y *(Bif 

idobacterium animal is) A T C C 2 5 5 2 7^ , 
hV<^T" y • ^K^^ ( Bifidobacterium bourn) T CM 
1 2 1 1 «5 . bf^-f K/^fU • ^3^y ^^(Bif 
idobacterium choerinum) A T C C 2 7 6 8 6^ tf7 
^ hV^f!J £^ • "T^T^i A ( Bifidobacterium den 
tium) ATCC 2 7 5 3 4 fefc tf 7 >f H><^ X y A • 
( Bifidobacterium gallicum) T CM 8 2 2 4 
ft, bf7^ hV<»y y »A * Xfy ^-7A (Bifidobacteri 
50 urn gallinarum) T CM 6 2 9 1 fefr tf^^ hV<^xy^ 
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A ' -f Is'T'j J] A ( Bifidobacterium indicum) T CM1 

3 0 2ffi N \?7 4 T!) [)A • /f y77y7^^(B 
ifidobacterium infantis) A T C C 1 5 6 9 7^ . tf :7 
^ hV<^^y r>A • tf~yj\ ( Bif idobacteriummagnum) 

T CM1 2 1 8&. t?I7^ h~s<?TV *A • ^ y v-#A 
( Bifidobacterium mervcicum) I SM8 2 1 9^ . fcf 37 

4 K/^Tl) £A • v^ — K^7^^y — ^j^ ( Bi f i dobac 
terium pseudocatenulatum) T CM 1 2 0 Offc . fcf :7 ^ 

hv«^y y ^.a • kd >#a i^y^tf— x 

• Xe**£ y-y- A ( Bif i dobac teriumpseudolongum ss. glob 10 
osum) T CMS 8 2 0 ^ \f7 4 Y'<9*r V ^A • 

— Kp^a f-X;*f — v— X • i/zL— Kny^A(B 
ifidobacterium pseudolongum ss. pseudolongum) T C 
M12Q5^ \?7j VstjrTD *A • Xn^ACBifid 
obacterium pullorum) T CM 1 2 14^ tf:7^f K'*^ 
7^ y ^ A • tVr -< A ( Bifidobacterium ruminan 
tium) T CM 8 2 2 2^ . tf!7>f }?s*9Tl) A • If^i 
^ 7 U ( Bifidobacterium saeculare) D S M 6 5 3 1 
gs, tf:7^ hV<^-r y frA • XXy^/K Bifidobacteri 
um subtile) DSM2 0 0 9 6t . f 7 ^ K'<^ T D V 20 
A • y : l/*r 4 ^ l^y^ ( Bifidobacterium denticolens) 
D SMI 0 10 5flL \f7 4 \?/<9T ]) £A • >f J 

— 9 A ( Bifidobacterium inopionatum) D SMI 0 1 
0 7 m . ¥7 4 \?'<9T)) ?A • XT*? — 9 A (Bifi 
dobacterium catenulatum ) ATCC27539 
K) s rixfeOIfi?lJtt, ite^r-^^-^DDB 

[0013] tf^>f fv<*^ y j*m<Dwmffl-vT 

<D?hV2=t-V 7 k V3xi) T\C, #<OiS(C#lK 30 

4EWfc5^k*W*ofc (Ell) o tf>W K 

^r!J r>A • nvtfA&T/tr^ hv^ry *A • -Y 
y77>f>f7(j:V6xyri^ ¥7 j h~s<9TV V J* 

• ^7^7- ^ A&t/tr^ Y'*9T y !>a • k 

^/7^7-^^fj:V 1 1!) Ti: V6xi) Tfd^SrES'J 
■Ct5E»fc6w £ri*:bj6*ofc (02) . tZ~V±m 
W$6:9'—<yy h t LTPCR7 7>f-7^^f|-Uo 
&fc, *}) d^^9 U*<f- K<DS£&, 17 — 2 lb. p 

U ftffl^BLTtt, ^*<7> 1 6 S r R N AiSfi J F*4 1 ^ 40 

EM#t l » V 2 E*<0*iSEJiJ8:*t5 1 ©tt, 

¥7 A K^'^7!J £A • T Kl/7t V7 ^ ^ (Bif idobac 
teriumadolescentis) (uM^^DNA^^^^-T'fe 
5 0 

[0 0 15] EW#*3&tMIB«©MU£EJU«: 
rT^^ hV^7!) A - ¥7 A XA(Bif 
idobacterium bif idum) (C^^/iDNA7 , 7^ — Tf 50 
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[0 0 16] ^fc. . EM#»5&V6Ktt<0tfaEM£ 
#-T^1>C0«tf^^ h^<9TV *A • Xu— ^ (Bifidob 
ac terium breve) »I^i^nNA ~Cfe 5, 

[0 0 17] EJH#*7Xt)t8E«t©4iaiEjaS: 
*Ft"5<>OB:, bf 7 ^ KV*» tU!)A'P yffA (Bifid 
obacterium longum) l^l^l^niM A^^^ -^^^^ 

[0 0 18] *^c, 9 RXfl OIBItOtXen 

# A (Bif idobacterium pseudolongum ) ld^J§^;fr D N A 
7*74 -Cfo-5o 
[0 0 19] *fc, E?J**1 1X0*1 2f5«cCOJ^SE 

^'J^t-^tco^, ¥7^ yy<9TV A • T>^7— 

^ A (Bifidobacterium angulatum) td4#J^ffT7tf D N A X 

[0 0 2 0] IE?iJ#^- 1 3 SU* 1 4 EttOJSSEyiJSrW 
\Z7 4 F/^? 1r V J* * 7> y — 9 J* SB 
ifidobacterium catenulatum) [^l^/iDNAy^^ 

[0 0 2 1] ^fc, Eyj#*l 5Xt;i 6f5«t<Oig£E 

75?7 — ^ A (Bifidobacterium pseudocatenulatum) td 
#SS54DNA^?>f-7-T*)a o 
[0 0 2 2] ^fc, E?(l#-S-1 7X1^1 8|B«OittSE 

ifidobacterium gallicum) (C^B^/iDN A — 

[0023] E?fl#-8- 7 ^I>' 1 9 ib«oj»se?« 

>f ^ (Bifidobacterium infantis) D N A -7^ 

[0 0 2 4] E?lJtf7Ktf2 1 (CfS«OX^-T 

tt, B. py^fA^/i^fB. -0"77>T4 
B. 7V7016S rRNAiG^^t/N'yK?:^ 

m-e&t), ajgio^^f a w > (») 

[0 0 2 5] Ef^, EW#*1 4ST>*2 0(CfE^C0X9 
-T^ — fl x B. *75?7-^^St>'B, i/a.— K*T5^ 
7—9J*<0 \ 6 S r RNAite^-t t>^VKSr^J*L 
7c 0 L^L, rttb 2®S^OV>Tt>[Rjacoa*^?> 
B. ATX^-^^^T'fcgffi^SOT, 

[0 0 2 6] ±|5(DJ; Lfc^y **9\s*? K 
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5 

B. try^jfj*, B. ^U— ^ b. ->a^Kny 
ytf-A, B. XT^y — fJ*^ B. 7^7^A, B. 
vTl— Wf^7- B. JfVXJ*^ B. >fy77 

/Co b. py^^w^7^-it B. X 

-Y^^ 1 6 S r RNA3tfi^t t>^^K5r^Lfc 0 L 

^/cDNA-DNA^P^t 7 5 — 7 8 

6 S r RNAlE^lJcDSfHtet 9 9. 7%£j@;t3 

[0 0 2 7]*fP^7>f-7Hl ;:<o£ 5i-#St4 

[0 0 2 8] J{ffi«)ft^DNA*tt!lJU PCR 

T\ ffiX&V^a^fojR*J:< DNA^ttffi"C#S 0 * 

u 95°c, 1 5»aaani»Lfctos:. ^^u— h 

[0 0 2 9] tttt}$tLfcDNAtCS#^fi5^>f ^ — & 
NAffi^iJ (PCRSW) «r»4 P 

yf>f^^DNA|CjoV^^ W\%<D7'7 4 — 

«fc 5t-2ffi^<^X7^^-S:iaicLrffl^5^fi, m 
*a*y— y^i^7^1t fc>* I- 4 5 
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[0030] ~<d£ 9icLTf#kn/cDNA&m^i*i& 
[003 1] **wo/7>f^tt, mnftmw) 
te^>^*Po^^<— •v-suy^^'*?'— ^^y =r??* 

[0 0 3 2] 2/c, Sr^v^tf, t 

[0 0 3 3] 

[«w<os&*] *«Koy7^v^s:ffiffltnn ®£ 

[0 0 3 4] 

[^J£#J] JWT, **«Sr*rf-C*«H*3E»c|¥j»lcR 

[0 0 3 5] 1 ^7>f ^KtfSU^^E : D 

DBJ, Genbank|(Of^^«)|^ 
tf7-< FV^ry ^^JISBSO 1 6 S r RNAite^iS 
**W#fe3ft s «Pttbfc±IE01 6 S r RNAiffc 

"T^ffli*<0 9^>V 1 , V2, V3, V6xy7lwIS# 
*WiBWB»fetLfc<OT\ f y Y t LT7 1 

te#oTJftS«teg*#j|= Cfc D r. 9 LTRttLfciiS 

/Co 

[0 0 3 6] 
[*1] 
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B i ADO- 1 


CTCCAGTTGGATGCATGTC 


1 


19 


182-200 


279 


B.adolescentis 


BiADO-2 


CGAAGGCTTGCTCCCAGT 


2 


18 


476-442 


BiANG-1 


CAGTCCATCGCATGGTGGT 


11 


19 


185-203 


275 


B. angulation 


BiANC-2 


GAAGGCTTGCTCCCCAAC 


12 


18 


476-441 


BiBIP-1 


CCACArGATCCCATGTGATTG 


! 3 


21 


184-203 


278 


B. bifi&M 


BiBIF-2 


CCGAAGGCTTGCTCCCAAA 


4 


19 


478-442 




BiBRB-1 


CCGGATGCTCCATCACAC 


5 


18 


175-192 




B. breve 


BiBRB-2 


ACAAAGTGCCTTGCTCCCT 


6 


19 


477-444 


BiCAT 


GATCCGGGAGTTTGCTGCC 


13 


19 


70-91 




B, catenulatxm 


BiCATg-2 


GGAAGCCTTCCTCCCGAT 


14 


18 


1125-1006 




BiPSC-1 


ATCCATCAGGCTTTGCTTGG 


15 


20 


71-91 




B. pseudocatemLlatim 


BiPSC-2 


GAGGCCATATCTCTACGGCT 


16 


20 


1026-1006 




BiGAL-1 


TMTACCGGATGTTCCGCTC 


17 


20 


170- IRQ 




B.galliam 


BiGAL-2 


ACATCCCCGAAAGGACGC 


18 


18 


484-454 




BILONe 


TTCCAGTTGATCGCATGGTC 


7 

f 






00 1 


D. LOflglSn 


BiLON-1 


GGGAAGCCGTATCTCTACGA 


8 


20 


1028-1009 




BiLONg 


TTCCAGTTGATCGCATGGTC 


7 


20 








BilMF- 


GGAAACCCCATCTCTGGGAT 


19 


20 


1027-1008 




BiPDL-J 


CACATGAGCGCATGCGAG 


9 


18 


185-202 


297 


B.pseudolcmgunL 


BiPDL-2 


TCCACTCAACACGGCCGAA 


10 


19 


468-486 




BiCATg-1 


CGGATGCTCCGACTCCT 


20 


17 


176-192 


289 


B.catemdatum 


BiCATg-2 


(XJAAGGCTTGCTCCCGAT 


14 


18 


1125-1006 




(B. pseudocateidatvm) 


BiLONg 


TTCCAGTTGATCGCATGGTC 


7 


20 


182-201 


277 


8. longum 


BiLON-2 


TCSCGCTTGCTCCCCGAT 


21 


18 


478-441 




(8.i7tjantis,B.siLis) 



[0037] HJ60J2 ^7^-7- Srffl^fcSffiOl^^: 

(1) IttOffi#^TiDNA<D}fiffl 
*2 2fcV3^i-, 3 1114 7^C0^7^ K'^7"y 
*^Jg#BS£, 9Jg 1 5iSaoft*ft/yirtJNB«i:SrGA 
M broth Jftifi (^yJM'tfcJB) UL-tttt##*Lfc. 

/Co 

[0 0 3 8] ( 2 ) P C RKJS 
iM2 5/i 1 tU 50mMTr is-HCl (pH 
8. 8) , 1 5mM (NH 4 ) 2 S 0 4 , 2 5 mM Mg 
CI 2 , 0. 45%Tr i tonX-1 00, 20 0/i 
M d NT Pm i x t u r e 2 O 0 m g/m 1 B S A 
£^0. 2 5/iM/7-f-7-, 0. 9UTaq D 
N Atf? y ^ 7— if (Biotech Internat 50 



ional), 10ngfV7'WhDNA^tpS^ 
S£~C> Hybaid Touchdo w n T e r m i 
nal Cycler (Labsystems Jap 
an) C±!3, 9 4t5»$M9 4t:2 0^ 
5 5°C2 0fA 7 2t)30f>$:30t^^;l/^PCRg 

i££rtro7c 0 w<o*#-c % (l) oty/;i/6"2ffiBt 

[0 0 3 9] ( 3 ) 77^f ^-©t»*ttO«W 
(2) T?»6>ixfcPCRe*8:««*»U 'O'Kw* 
»Cj;i9, ^-©#»ttft*l]jeLfc 0 l%L0.3Ag 

arose(^^7ttS2)T, S a — f y MH± 0 10 0V ( 
2 5 ft^MfaW) U ethidium Bromide 

o*S^tt^2, 3 i-^-f-a ^ s ttbT 74 Ys* 

^-^5/htt5B. adolescentis 4 [3 g ft 

4r1"5 P CRmyM>mbt%tc& > {^Bifidobacterium 
AWJirt b g 1$ t -T<5 If-f X<0 P C Rg«M5*S *> 
*t1\ ^O^ft^^-BiADO fCi^B. adolescen 



< 6 > 11-123093 
9 10 

^^Bifidobacterium *a»*fi9>T7-<^ — 0#» S e BiCATg>t>B. # ^rj* 5 — # B . S/a— K- 

ttSrP^fcir^, BiBIF, BiBRE, BiANG, BiPDLte, * *W?-#A©PNA*||ffifctTt)PCRi»jS4 
fr-f'tlB. bifidum, B. breve, B. angulatum, B. pseudo D^rt^^oiho Lri>U ^^i^tMtlj:^^ 

[0 0 4 0] BiLONgfJB. ny^A^lctB. ^It6tt#*V\ Lfc#oT, £ftfefcW«teBSJT?** 

-Y >777V B. X-f ^<ODNA8r«FSJt LTtP < T t#fc3t»H:4 v> fc ktiSo 

CRl*#4Cfc, L**U r©=*tt*»6»lC#*te [0 0 4 1] HfltlCBiPSC, BiGAL, BiLON, BilNF 

ifil»fta-Cfc5, DNA-DNAffi^ftt 7 0%flt«-C {CO^T fcl*® Lfc 0 *S*fc*4 - 6 fc*i" 0 

*«r *aicif^a*jxa^riBtt*sii5 10 [0042] 

List of bacterial strains and the results of PCR assays using species-specific primer. 
BiADO, BiANG. BiBIP. BiBRE, BiCATg.and BiLONg 

Species-specific primers 

Species Strain' BiADO Bi ANG BiBIP BiBRE BiCATg BiLONg BiPDL BiCAT 

B.adolescentis ATCC ISIQF + - - - - - - 

B. adolescent is NCFB 2229 + - - - - - - 

B.adolescentis NCFB 2230 + 

8, adolescent is NCFB 2231 + 

B. angidatum ATCC 27535 T - 4- - - 

B.anguiatm J CM 1252 - + - - - - - 

bbifidm ATCC 29521 T -h 

B.bifidm ATCC 15696 +■ - 

B.bifidm ATCC 1L863 + 

BMfidum FERM BP-791 - + 

abrete ATCC 15700 T _ _ _ + _ 

. airoue ATCC 15698 - - - + 

atarew FERM P-15488 + 

a catemdatun ATCC 27539 T - - - - + - - + 

catemdahm JCM 7130 - — - - + - - + 

ft pseudocatewlatum. JCM 1200 T - - - - + - - - 

a pseudocaiemilatum DSM 20439 - ---_+_-_ 

B.galliam JCM 8224 T - - 

a lon&m ATCC 15707 7 - - - - - + 

a longtm ATCC 15708 - + 

a lon&m FERM P-6548 - -h 

a infant is ATCC 1569T ______ +. 

a infant is ATCC 15702 - - - - - + 

a infant is ATCC 25962 - + 

B.suis ATCC 27533 r _ _ _ _ _ + 

B. animal is ATCC 25527 r - - - - - 

aasteroides ATCC 25910 T - - - - - - 

aw jcm i2ir - - - - - 

B.chxrirrun ATCC 27686 T - - - - - - 

acDryne/orae ATCC 25911 T - 

B.cunniaiU ATCC 27916 T - 

B.denticalens DSM 101C6 7 - - 

B.denrivm ATCC 27534 T - 

B.gallinanm JCM 6291 T - - - - - - 

a tndiOOT ATCC 25912 7 - 

a inopiiwixm DSM iOI07 T ----- - - 

BAoctis DSM 10140 r ----- 

B.aagmm JCM 1218 T ----- 

B.msryciojm JCM 8219 T ----- - - 

B.mnimm ATCC 27538 T ----- 

agloboswrt b ATCC 25864 T - - - - - 

B.pseudolongum h JGM !2G5 T - 

B.pullonm JCM 1214 T ----- 

B.nminanlium JCM 8222 T + - - - - - - 

B.saeadare DSM 653 1 T - 



[0 0 4 3] 
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Species 

8. subtile 

ft thermopkilum 

ft ps' t lonam SS. ps Umgum 

ft Ps* lon&in SS. gioboswx 

E,coli 

Bacteroides frogilis 
Bacteroides ovarus 
Bacteroides vulgarus 
Clostridium biferwitans 
Clostridium perfringens . 
Enierococois faecalis 
Enierococais f ostium 
dubocterim aero foci ens 
Eubacleriwi b if arm 
Gerrdnerella vaginalis 
Lactobacillus acidophilus 
Pftjpionibacteriim acnes 
Peptostreptooossus prevorii 
Rtmiwooccus productus 



Species-specific priners 



Strain* BiADO BiANG BiB[F BiBRB BiCATg BiLQNg BiPDL BiCAT 

OSM 20096 T ------ 

ATCC 25866 T ------ 

JOd 1205 ------ + 

ATCC 25864 T ------ + 

ATCC 11775" ------ 

NCTC 9343 T ------ 

JOI5824 T ------ 

ATCC 8424 T ------ 

JCM 1386 T ------ 

JCM 1290 T ------ 

ATCC I9433 T ------ 

ATCC 19434 T ------ 

ATCC 25986 T ------ 

ATCC 27806 T ------ 

DSM 4944 T ------ 

ATCC 4356 T ------ 

ATCC 6919 T ------ 

ATCC 9321 T ------ 

ATCC 27340 T ------ 



[0 0 4 4] 



[*4] 
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List of bacterial strains and the results of PCR assays using species-specific 
primer, BiCAT. BiP SCBiLOR and BilNF 

Species-specific primers 



Species 


Strain* 


BiPSC 


BiGAL 


BiLON 


Bill 


B. adolescent is 


ATCC 15703 T 

Jit W J. i Vw 


_ 








B.adolescentis 


NCFB 2229 










B. adolescent is 


NCFB 2230 










B. adolescentis 












B, angulation 


ATCC 27515 T 

nlvw w f UtW 










B. angulation 


JCM 1252 










B. bifidum 


ATCC 29521 T 










B. bifidum 


ATCC 15696 










B, bifidum 


ATCC 1 1883 










B. bifidum 


FERM BP-791 

1 Wl VJTl Ul IUJ 










B, breve 


ATCC 15700 T 










B. breve 


ATCC 15608 










>— ' t W 1 wC/w 


FFRM P-ISdflfl 










B. cot ertulatum 


ATCC 27 C V39 7 










B. catenulatum 


JCM 7130 










B. pseudocatemdatum 


JCM 1200 T 

U\rt>l -i WW 


+ 








B. pseudocatenulatum 


DSM 20439 


-1- 








B.gallicum 


JCM 8224 T 




4- 






B. longum 


ATCC 15707 T 







+■ 




B, longum 


ATCC 15708 







4- 




B, longum 


FBRM P-6548 








4- 




B, infant is 


ATCC 15697 T 












B. infant is 


ATCC 15702 










+ 


B. infant is 


ATCC 25962 











4- 


B.suAs 


ATCC 27533 T 


— 


— 


+ 




B.anAtwLis 


ATCC 25527 T 













B. asteroides 


ATCC 25910' 


_ 


— 








B, bourn 


JCM 1211 T 


— 


— 


— 


— 


B. choerirnm 


ATCC 27686 T 
ATCC 259H T 


- 


- 


— 


— 


B.anynefcryme 










B. cumicul i 


ATCC 279l6 T 










8. dent icolens 


DSM 10105 T 










8. denrivm 


ATCC 27534 T 










B, gal I inarm 


JCM 6291 T 










B. indicum 


ATCC 25912 T 










B. inopinatiM 


DSM lOlOT 7 " 










B, I act is 


DSM 10140 T 










B. magnum 


JCM 1218 T 










B.merycicwi 


JCM 8219 T 










B, ttiiniwum 


ATCC 27538 T 










B.globosum h 


ATCC 25864 T 










B.pseudolongum} 1 


JCM 1205 T 










B.Ud lonm 


JCM 1214 T 











[0 0 4 5] 
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Species 



Strain" 



Species-specific primers 
BiPSC BiGAL BiLON BilNF 



BL nuiinnni turn 
BL saeculare 
ft subtile 
8. thermphilwi 
E.coli 

Bactervides fragi lis 
Bacteroides ouarus 
Bacteroides wlgarus 
Clostridium bifemznlans 
Clostridium perfringens 
Enieroooccus faecal is 
Enlerococcus fa2cium 
Eubacterium aerofaciens 
Eubacterium biforme 
Gardnerella vaginalis 
Lactobacillus acidophilus 
Propionibacterirm acnes 
Peptostreptocossus prevorii 
Ruminococcus productvs 



JCM 8222 T 
Dai 653H 
DSM 20096 T 
ATCC 25866 T 
ATCC 11775 T 
NCTC 9343 T 
JCM 5824 T 
ATCC 8424 T 
JCM 1386 T 
JCM 1290 T 
ATCC 19433 T 
ATCC 19434 T 
ATCC 25986* 
ATCC 27806 T 
DSM 4944 T 
ATCC 4356* 
ATCC 6919 T 
ATCC 9321 T 
ATCC 27340 T 



[0 0 4 6] 



Species 



Strain* 



Species-specific primers 
BiPSC BiGAL BiLON BilNF 



E,coli 

Bactervides fragilis 
Bacteroidss ovatus 
Bactervides vulgptus 
Clostridium bifermznians^ 
Clostridium perfringens 
Enlerococcus faecal is 
Entervcoccus faeciwn 
Eubacterium aerofaciens 
Eubacterium hi farm 
Gardnerella vaginalis 
Lactobacillus acidophilus 
P>vpionibacteriwi acnes 
Peptostreptocossus pvevotii 
Ruminococcus prvductus 



ATCC 11775 T 
NCTC 9343 7 
JCM 5824 T 
ATCC 8424 T 
JCM 1386 T 
JCM 1290 T 
ATCC 19433 T 
ATCC 19434 T 
ATCC 25986 T 
ATCC 27806 T 
DSM 4944 
ATCC 4356 T 
ATCC 6919 T 
ATCC 9321 T 
ATCC 27340* 



[0047] mmm3 -r— ^/Bv^ct vm^m 

(l) fSffiolf^y 

fc^^§rfflv^fco /ftAJ§tett4*i"o5/v$A' (MtfiH 
M&: 1 Jfrhfc *) ¥ffiT Lactobacilus acidophilus 2 
X10 9 , Bifidobacterium bifidum fr 10 s , Bifidobac 
teriuro brevegf 1 0 10 ^T) b b 



m%^±w^m&&&*Z4®ffi±$>tcm. 4* tens 

buffer KTSfcfrU 5 0 mg-f O^fiJ IT - 8 OtTffi 
[0 0 4 8] (2) DNACDffcfcb 

00/i 1050mMTr i s-HCl (pH8. 0)- 
lOmM EDTA-lOmM NaCll^SlU 2fi 
&bMM$:2\E}mK>&Ltz 0 W^i00/i \<Dl0 m 



17 



g/ml7^D^ 7 ^tMt7. 5// 1O50 
mg/miy/f^ffi v 2 5/zlOO. 5 m g/m 
1 N-7tfy^7^-f»»i 3 7tt6 
O^S/SLfco 3Ei-. 2 0%SDSg$ (final 
1 . 5%) b 4 n \ (Ol Omg//z 1 /n/'ft-fK 
^ffi^D^L, 3 7°CX6 0#K/££i*:*: o ^oiy— jV- 

fC 1/2 OftgORNa s e Ajgjfc (lmg/m 1) §r 

/Co StJSS- 400/ii TEbuffer {C^^ LT, 
K^MtB^-A — :/C 3 LTK (Mi 1 1 i p o r e) 

DNA(0lte*£#«>;fc o 
[0 0 4 9] ( 3 ) P C R^i£ 

MMM2 (2) iH«<o*ft=T, (i) co-tf-^Vi^^ 



< 10 > 1 1 - 1 2 3 0 9 3 

18 

* [0 0 5 0] (4) PCRltt©«S 
««8c»^J:D, PCRi»o»B&fifo*:i:r5, S 

7 4 h~'<?T!) • tf^^ tf^ KV^xJ) £ 

^ hv^^^y • tf^^^A^4^&^2^ N tf^-f K 

10 4 Y'<?ir V V ^ • #7^^— hf^>r hv^rU 
£A . P>;tfAd:8££T?5>k4&fcB£*b, br^-f 

[0 0 5 1] 
[*E7] 



volunteers 


BiADO 


BiANG 


BiBIF 


BiBRB 


BiCATg 


BiLDNg 


Adult-1 


+ 




+ 




+ 


+ 


Adult-2 












+ 


Adu!t-3 


+ 








+ 


+ 


Adult-4 






+ 




+ 




Adult-5* 


+ 




-f 


+ 




+ 


Adult-6* 


+ 




+ 


+ 


+ 


+ 


AduIt-7' 


+ 




+ 


+ 


+ 


+ 


AduIt-8* 


+ 






+ 


+ 


4- 



lOng of DNA were used for the analysis 
*:volunteers who drunk "MIL MIL* 
+:positive 
—negative 



[0052] mmm 

[0 0 5 3] — 



4 ^9^— &fliv^ifftettWB 



fc ($8) 0 £fc, (21. Scardovi, V. 1984. Genus Bi 
f idobacterium Orla- Jensen, 1924, 472, pl418-1434. I 
n N. R. Krieg and J. G. Holt (ed) , Bergey' s manual of s 
ystematic bacteriology, Vol. 1. The Williamd & Wil 
kins Co., Baltimore. )XtffiM!^£^ofc£ r.^, 

titc (*8) 0 
[0 0 5 4] 
[*8] 
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#§B*Pl 1-123093 



20 



i 



i 



s 

a* 

3 



CO 



o 

c«9 



O 
CO 



o 



s 



.1 

o 



8 



CO 



CO 

■ < 



CO 



9 

85 



■o -S 
=d erf 



IS -fe 
erf erf 

I 1 



S3 

CO 

So 

c5 



I i 

I + 

4- I 

I I 

I I 

I I 



a" 

«5 



CnS 



8 



to 

I 

erf 
+ 



05 

ct5 



[0 0 5 5] DNA-DNA#PHB«fctlV^B. * 40 0ft ft)*) fcfclfrfci: mb6fi 

fe, SSSV^SSV^^nS?— £r**Lfctf*, — ;fra*2 0%fg *5 8%, BIT> B. ->a-K*7?7-^AJ)5 5 

Jtfcp— fciil^rtd^WI^IIBTfcofcc %, B. tf7-f ^4 2%, B. B. 

[00 5 6] MMM5 TZ/?'? — * £,&e%tt£^X^X, B. ^y7 7 >7 

-&ff-r^A3 3«flc©*ffi*»e,i*mLfcDNASr»S!t [0057] ».wg>tf7w fv<»yj ^A^a^^ 

SrSB^fc (*9) . r<D7 ? -*£>btl^ 50 A0flMHffj$fr9|'< («9) , ^tl^tlcDBSco^^ 



(12) 

21 

Ott, B. 7'^7 0%t, HTB. -Y 1/7 T ^y^T A 
*<D4 1%, B. 0^37%, B. tf:7^A2 2 
B. XT^y^fA ^-^1 9%, B. 7K 
l/^>r^7. 4% N B. 7^7^^3. 7% 

[0 0 5 8] 

[0 0 5 9] gLJM^ZVk 
fLittti 9 9 7 ^fcS«*¥|iftJltffiB£-r, a*»JftteJ: 

[0 0 6 0] MA^^DNAfOW, 

^y^/V^Dy-Y KS^otDNA^ifflttp IE 20 

T\ t£#5r 1 mlCO T E U 1 5 0 0 0 rpm-Cif^ 

1^>^yWSr2 50/zlCDExtraction Buf 
fer (100 raM Tr i s-HCl, 40mM EDT 
A, pH9. 0) ttLj^iJfU 5 0 u 1 <D 1 0%SDS £A0 
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n ]) KSrJOx., Micro Incubater 
M-36 (TAITECH, Tokyo, Japan) 

lJ:i8"50t-C30»ftL<*i5Lfc. 3M 

Sodium acetateSrl50/il SsjfjO U 
* + 5^ffl#f Lfcc 1 5 0 0 Orpin -CI O^MS 

WffiLfcDNASrHlilxL/co 
WcDNA^lOO/i l^TE(cS«?U 1 M i SrfitFS 
DNAir LTfflV^fco 
[0 0 6 1 ] PCR(D^# 

P C RSJ^Ii, J»*Sr 2 5 * 1 £ U lOinM Tris 
-HC1 (pH8. 3), 50mM KC1, 1. 5mM M 
gCI 2% 2 0 0/iM dNTPM x #2 5mM7 p 
, 0. 9U Taq D N A^K U ^ if ( P 
erkin E 1 m e r ) N 1//1 ^>-^ Q l^— h DNA 
S: cttrK/CiK-C, TouchdownTherma I 
Cycler (H y b a i d ) \C £ 9 fro SlSSK 
tt, TV/W hDNACO-*^Ofi?^|Ofci6 9 4^7? 
3 9 4t2 0f>\ 5 5°C2 0#\ 72t 

3 o#^3 ^/K-ffo/co mt&mgottn%Ttfti 

[0 0 6 2] 
[*9] 
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specimen 

BiADO BiANG BiBIF BiBRE BiCATg BiPSC BilOW Bi INF BiGAL 



AD-1 


+ 


— 


— 


— 


+ 


— 


— 


— 


— 


AD-2 




















AD-3 


+ 


— 


— 


— 


+ 


— 


w 


— 


— 


AIM 


— 


— 




+ 


4- 


4- 




— 


— 


AIH5 


+ 


— 


— 


— 


+ 


— 


— 




— 


AD-6 


4- 


— 


— 


— 


4- 


— 


_ 




_ 


AD-7 




— 


— 


— 


4- 




w 


_ 


_ 


AD-8 


— 


— 


— 


— 


4- 


+ 




_ 


_ 


AD-9 


4- 


— 


+ 


— 


4- 


4- 


4- 







AD-10 


+ 


— 


+ 


— 


4- 


+ 


4- 


_ 


_ 


AD-11 


4- 


— 


4- 


_ 


4- 


_ 


w 








AD-12 


— 


— 


_ 


— 


+ 


_ 









AD-13 


4- 


— 




_ 


+ 


+ 


4- 







AM4 


— 


— 












w 







AIMS 


— 


— 




_ 


4- 


— 


4- 







AD-16 


+ 


- 


+ 


4- 


4- 


4- 


4- 








AD-17 




— 


+ 


- 


4- 




-f 


- 


- 


rdf 10 














w 






AD-19 













+ 


4- 


4- 






AD-20 


_ 





4- 




+ 


4- 


4- 





_ 


AD-21 


4- 


- 


4- 


- 


+ 




+ 


- 


- 


AD-22 












-}- 


4- 






Afr-23 


4- 








+ 


+■ 


4- 






AD-24 


<+> 




+ 


(+> 


4- 


4- 








AD-25 


+ 




4- 




+ 


w 


w 






AD-26 


4- 








4- 


4- 


w 






AD-27 


4- 




+ 




4* 




4- 






AD-28 


4- 






w 


4- 


4- 


4- 






AD-2S 


4- 


















AD-30 


+ 








+ 


4- 


+ 






AD-31 






+ 


4- 


4- 


+ 


+ 






A0-32 










4- 










AD-33 


4- 




+ 




w 


w 








No. of 


19 


2 


14 


5 


29 


18 


23 


0 


0 


Detection 




















^Detection 


58 


6.0 


42 


15 


88 


55 


70 


0 


0 
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No. 


BiADO BiANG BiBIF 


BiBRE 


I BiCATg BiPSC BiLQN Bi INF 


1 








+ 










2 






4- 












3 






4- 


+ 






w 


4- 


4 








4- 








4- 


5 


















6 








w 








4- 


7 








4- 






4- 


4- 


8 














4- 




9 








4- 




w 


4- 




10 


















11 








4- 










13 








4- 


4- 


4- 




+ 


14 


4- 




+ 












15 








+ 


4- 


4- 






16 








4- 






w 




17 








4- 


w 








18 


















19 








4- 










20 






+ 


4- 


w 






4- 


21 














+ 




22 






4- 


+ 


4- 




+ 


4- 


23 
















+ 


24 








+ 






4- 


+ 


.25 








4- 










26 ■ 








4- 










27 








4- 






4- 




28 


4- 


w 


4- 


4- 






4- 


w 




2 


1 


6 


19 


5 


2 


10 


11 




7.4 


37 


22 


70 


19 


14 


37 


41 



50 [0 0 6 4] mmm 6 -*—*m^fr&mm<nm 



(14) 



25 



1-123093 



#««>Jttfc?£fi : (0 0 6 7] 

(1) *aT«4l»iDNAj|«OttW [$12] 
^^•Y z5SlWti-5iH?iJ?rPCRii*i-f-5fcie)<0 Atfult-P* 
^SDNA4«TPfiSr^Lfetr^ lOOfggff^ 

^XT^7*7^ P C RBJIrfiitf, &m 

«<OtfctS!3£»j6SpItgt?fo5 t#x.fc^fc 0 tl-C, ASA 
^te2£ (Adult DJ&LKAdult F) ld|lig#J 3 t 5 

3KffiJ:9ttfflLfc!»SDNA«ri 0nga»fe 10 
1 Ofg^-Tl OgggfRL, M«Wifctfc5£fi.ffc£ia'5 

[0065] ( 2 ) mmm<oitm^m^t 

£i\ «SO»lDNAt*«P^W77-l'-7- i&H 
iS^J 2 t IHiOtttlCT P C R5£l-tt Lfcg, s<l/V 

ffi^us/DNAggassioTv^ «n, mi 

[0 0 6 6] 
Adult-D" 
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Bi ADO 


BiANC 


BiBIP 


BiBKB 


BiCATg 


BiLGNg 


IGng 


+ 




+ 






+ 


Ids 


+ 






+ 






lOOpg 


+ 




+ 


+ 


+■ 


+ 


10ps 


+ 




+ 


W 




W 


Ipg 






W 


W 


+ 


W 


iOOfg 















BiADO 


BiANG 


BiBIF 


BiBRB 


BiCATg 


BiLONg 


lOng 


+ 






+ 


+ 


-h 


lng 


-f 




+ 


+ 


+ 


+ 


lOOpg 


+ 




W 


W 


+ 


W 


lOpg 


W 








+ 




lpg 


w 








W 




IOOfg 










w 




lOfg 















[0 0 6 8] Ikfc, —JiXf7j Fs**T!) $ J*jg,jfm\z 
Wl:M654M«ifit fc^i v L M- Bf JS, 

9X10 8 Adult F-C2. 7X10 lo tfc!), fcT^W hV< 
^T!J • s<m$C&4. 6X10\ bf^^f K 

[0 0 6 9] 
[S13] 
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Optimalcount 


Dilution 


Inoc. vol. 


log(N)/g 


No. 


% 




VIM 


46 


9 


0.5 


1L0 


9.2B+10 


100 


Bacteroides sp. 


VLM-B 


17 


9 


as 


10.5 


3. 48+10 


37 


Bifidobacterium sp. 


MPN 


93 


8 


0.5 


1Q3 


1.9E+10 


20 


B.betve FBFM P-15488 




23 


5 


0.05 


7.7 


4. 68+07 


0 


B.Bifi<hm 4007 PERM Bl 


P-791 


32 


5 


0.05 


7.8 


6.4E+07 


0 



[0 0 7 0] 



* * [$14] 





mi 


Opt iaal count 


Dilution Inoc. vol. 


LogOO/8 


No. 


% 


msm amm 


VIM 


53 


9 


0.5 


11.0 


1. 18+11 


100 


Bacteroides sp. 


VLM-B 


101 


8 


0.5 


10.3 


28+10 


19 


Bifidobacterium sp. 


MPN 


137 


8 


0.5 


10.4 


2. 78+10 


26 


B.berue 4065 PERM P- 15488 




61 


6 


0.05 


9.1 


1.2B+09 


1.2 


B.bifidm FERH BP-791 




1S8 


6 


0.05 . 


a6 


48+09 


a7 



(15) 
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^±0t)io»fi»st*ofe 0 rco/c*, tr^-Y hv< 
*a • * f p( 7 - ^ A ^^-^ttSffiSJ (DIST 
&3i%X.fe:fx, Adult D-C^n-^^^f^tf 
hV^f!) ^^JRj»S»d5l. 9X10 10 T'fco/c 
r^ir^^itT, l 0 lo ^-^~t#^btb 

7t 0 *fc, lf7^ K^^ry^A-^i/ — <&r>*tf:7.f 10 
ys<?TV & J* • \?7 4 t?J»txm^\ 0 0pgXg§<^ffi 

1 — 1 0 0 0 &<D 1 Tfco7h<DT\ pEp^CQMSfcte 1 0 7 

-l o 8 ^— -f-kmmztis ^^^fe/cfi 

[0 0 7 2] Adult FtC&^Tt tf:7.< FV<*^ 

fc. B. ^l/— <RTfB. *?M*X lpg-Cg§<^ffi 

£ tLT*5 t) , Adult D £ it^T 10—100 ffip(OB«dS 

t =3 a =-»d»e,3»ta Lfc*«tt-&sc it 

[0 0 7 3] 

[K^J*] 30 
<110> tSA^tfc -Y^^h*tt ; BtHftA^^/V' 
K • 'W*1f>f ^V*W3EBtffl (KABUSHIKI KAISHA YAK 
ULT HONSHA;ZAIDAN HOJIN YAKULT • BIO SCIENCE KENKYU 

ZAIDAN ) 

< 1 2 o > b^^Tv^^mmmm^^^- 

<130> P03561008 

<150> JP 1997-219567 

< 1 5 1 > 199 7 — 8 — 1 4 

< 1 6 0 > 19 

< 2 1 0 > 1 40 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 1 
ctccagttgg atgcatgtc 19 



< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 



2 

1 8 
DNA 

Artificial Sequence 
2 



50 



cgaaggcttg 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
ccacatgatc 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
ccgaaggctt 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 0 0 > 
ccggatgctc 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
acaaagtgcc 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 0 0 > 
ttccagttga 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 
<2 1 3 > 

< 4 0 0 > 
gggaagccgt 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 0 0 > 
cacatgagcg 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
tccactcaac 

< 2 1 0 > 
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ctcccagt 18 
3 

2 1 
DNA 

Artificial Sequence 
3 

gcatgtgatt g 21 
4 

1 9 
DNA 

Artificial Sequence 
4 

gctcccaaa 19 
5 

1 8 
DNA 

Artificial Sequence 
5 

catcacac 18 
6 

1 9 
DNA 

Artificial Sequence 
6 

ttgctccct 19 
7 

2 0 
DNA 

Artificial Sequence 
7 

tcgcatggtc 20 
8 

2 0 
DNA 

Artificial Sequence 
8 

atctctacga 20 
9 

1 8 
DNA 

Artificial Sequence 
9 

catgcgag 18 
1 0 
1 9 
DNA 

Artificial Sequence 
1 0 

acggccgaa 19 
1 1 
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< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 11 
cagtccatcg catggtggt 19 

< 2 1 0 > 12 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 O 0 > 12 
gaaggcttgc tccccaac 18 

< 2 1 O > 13 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 13 
gatccgggag tttgctgcc 19 

< 2 1 O > 14 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 O 0 > 14 
cgaaggcttg ctcccgat 18 

< 2 1 O > 15 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 15 
atccatcagg ctttgcttgg 20 

< 2 1 0 > 16 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 16 
gaggccatat ctctacggct 20 



< 16 ) ¥?ffl¥- 1 1-123093 

30 

< 2 1 0 > 17 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 17 
taataccgga tgttccgctc 20 

< 2 1 0 > 18 

< 2 1 1 > 18 

< 2 1 2 > DNA 

10 < 2 1 3 > Artificial Sequence 

< 4 0 0 > 18 
acatccccga aaggacgc 18 

< 2 1 0 > 19 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 O 0 > 19 
ggaaacccca tctctgggat 20 

< 2 1 0 > 2 0 
20 < 2 1 1 > 17 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 2 0 
cggatgctcc gactcct 17 

< 2 1 0 > 2 1 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 2 1 

30 tcscgcttgc tccccgat 18 

imi] ^7^K/^fy^^I»16SrRNA 

%m<o 5 *> v 2 rv< v 3 y r SrJttfc Uci 

[El 2] lf7^ K/^fy^AR»H016SrRNA 



(17) 



1-123093 



1] 



B.adolescentis 

B.angulalvm 

B.bifidum 

fl. breve 

B.catemtlatm 

B. pseudocatenulatxm 

B. Icmgun. 

B. infant is 

B. galiicm 



161 227 
AACGGGTG€TMTG(XGGATG CTCCAGTTGGATGCATGTC CTTCtGC-GAAAG 
MCGGGTGGTAATGCCGGATGCTCCAGTO 
AAIXXHJTGCTMTGCCGGATGTTCCACATW 
MCGGGTCCTAATG CCGGATGCTCCATCACAC CGCATGGTGTGTTGG-GAAAG 
MWJGGTCGTMTGCCGG^ 

AACCGGTGGTMTG CCGGATGCTCCGACTCCT CGCATGGCGTGTCGG-GAAAG 
MCGGGTCGTMT^CGGATG TTCCAGTTGATCGCATGGTCT TCTGCNGAAAG 
M(XiGCTCCTMTGC(^GAT GnCCAGnCATCCCATGGTC7 TCTGG-GAAAC 
MCXSGGTGGTAATACCGGATGTTCCCCTCCATCGCIATGGTGGTGTGGGCAATC 



421 492 



B, adolescent is 


T(X?GGTTGTAAACCGCTTT7GACTGGGAGCAAG 


-CCTTCGGGG — 


-TGAGTGTA 


B. angulation 


TCGGGnGTAAACCGCTTTTGTTGGGGAGCAAG 


-CCTTCGGG 


-TCAGTGTA 


B.bifidtm 


TCGGGnGTAAACCTCTTnGTTTGGGAGCAAG 


-CCTTCGGG- — 


-TGAGTGTA 


B. breve 


TCGGGTTGTAAACCTCTTTTGTTAGGGAGCAAGGCA- 


-CTTTGTGT 


-TGAGTGTA 


B.catenulatum 


NCGGGTTGTAAACCNCNnTGATCGGGAGCAAG 


-CCTTCGGG- — 


-TGAGTGTA 


B. pseudocaterutlatim 


TCGGGnGTAAACCGCTTTTGATCGGGAGCAAG 


-CCTTCGGG 


-TGAGTGTA 


B. langtM 


TCGGGTTGTAAACCTCTTTTATCGGGGAGCAAG 


— CCAGAG 


-TGAGTTTA 


& infant is 


TCGGGTTGTAAACCTCTTTTATCGGGGAGCAAG 


— CGTGAG 


-TGAGTTTA 



5, gal I icw* TCGGGHCTAMCCGCTTHGATTGTCAGCAAGGCCTCCTTO 



Pricer target region. (A)V2 region for forward primers; 
(B>V3 region for forward priners; 



(18) 



1-123093 



[1212] 



B. longum 
B. infant is 
B. suis 



990 1036 
CTTGACATGTTCCCCAC GGTCGTAGAGATACGGCNTCCC TTCGGGG 
CTTGACATGTTCCCGAC GArCCCAGAGATGGGGTTTCCC TTCGGGG 
CTTGACATGTTCCCGACGGCCGTAGAGATACGGCTTCCCTTCGGGG 



57 110 
B. caterwlatwn GCAAGTQjMCCC CATCCGGGAG~~TTTGCTGCCT GGHGAGAGTGGCGAAC 
B. pseudDcatemlaivm GCAAGTCGMCCGG ATCCATCAGGCTTTGCTTGGT CGTCAGAGTGGCGAAC 

(C) V6 region for B. lon&m and B.infantis revers primers; 

(D) V1 region for B.pseudDcatemilQtvjK forward primer. 



E 

991 1035 
B.catemilatrm TGACATGTTCCCGACAGCCGTAGAGATACGGNCTCCCTTCGGGG 
8. Pseudocatermlatim TGACATGTTCCCGA CAGCCGTAGAGATATGGCCTC CCTTCGGGG 
B. longum TGACATGTTCCCGACGGTCGTAGAGATACGGCNTCCCTTCGGGG 



(51) Int. CI. 6 

C12R 1:01) 

(C 1 2 Q 1/68 

C12R 1:01) 



F I 



JK^»«EJK*f« 1-1-19 tSSC^tfc-t 
9 h*^trt 



(72)3BW# ffl* »— BB 

m««S«E*«f« 1-1-19 ft^tt-Y 

(72)3BW# /MSP* £S 

mMf&lfcJjCET ft* 2 -26- 7 -501 



